Inhibition of a parathyroid hormone-stimulated renal adenylate cyclase by cyclic AMP.
Plasma membranes were isolated from bovine renal cortex. This particulate, adenylate cyclase-containing fraction was stimulated to produce cyclic AMP by parathyroid hormone and fluoride. When the time-course of adenylate cyclase activity was investigated, it was found that while PTH-stimulated cyclic AMP production comes to a halt in about 15 minutes after the initiation of the reaction, fluoride-stimulated activity continues unabated for at least an hour. Experiments to determine the cause of this showed that the cyclase enzyme is not degraded under our experimental conditions, but is inhibited by a soluble, unbound product of the reaction which requires ATP for its synthesis. In our experiments degradation of parathyroid hormone was relatively slow and could not account for the rapid inhibition of PTH-stimulated cyclase activity. Of the various agents tested, cyclic AMP was found capable of inhibiting PTH-stimulated cyclic AMP production by our purified membrane preparation. Half-maximal inhibition was observed at around 10(-6) M concentrations of the nucleotide. Pyrophosphate, adenosine, 5'-AMP and ADP had no effects. The significance of these results in relation to the regulation of adenylate cyclase activity is discussed.